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(54) MAGNETIC DISK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain good off-track characteristics and 
overwriting characteristics by optimizing the thickness and Pt content of a 
metal magnetic thin film of a magnetic disk and optimizing the thickness of 
a base layer under the magnetic layer. 

SOLUTION: This magnetic disk is obtd. by forming a metal magnetic thin 
film 2 on a disk-type nonmagnetic substrate 1. The thickness of the metal 
magnetic thin film 2 is controlled to <50nm to improve the off-track 
characteristics and overwriting characteristics. Dullness in the edges of 
ruggedness on the metal magnetic thin film 2 is the more significant with 
the larger thickness of the metal magnetic thin film 2. Therefore, the 
thickness of the metal magnetic thin film 2 is controlled to <50nm. Further, 
as for the Co-based metal magnetic material. Co is used as a single 
material or a Co-Pt alloy or a Co-Pd alloy can be used. 
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[pgl] PERM? ^f©*7h5»i'#tt 1 




3*iT&£ffiMfw **Cc*jcvt\ 

[r9^S2] ^«ttMBt»» Co-Pt«64Sfc 
B C o - P d ^££<fc OStSCi £458* i T 41 1 

[BWBB3] ^OttMRB. Co-Pt-Cr^ 
£*41>BC o-Pd-C r*^J:?)S:4C4*SI 

[M«394 ] &K8ffi«llttt P t <D&mmtfi 1 6 s 

^■%J£l±<Z>Co - P t*^*5WJCo-P t -C r 
££&J:Q%9, J13#8 nm-5 0 nmT*&£C££ 

] 3»ttSftiB* //^(BBWflM* 1 2 0 
"cerF©^*** *^J:9tt*C 

[fll^fl 6 ] IHSttSfiB. Slffiffi SRa#2nmH 
T\ »I3Rraa x#2 5 nmHK*4Ci*»a 
i*T «M *31 1 EKcMMLt^ * >7 0 

±ifiT«6JiCD/l 3 1 1 0 n m«K* & C £ Si 
[»«3B8 1 ^»tt«)R©«3#* 5 0 n mfiTFT 
[lt*^9] Ti&mtfi* C, Si, G e <Dd>tt < £ i 
2 ©Tfl&Jf 3 tlX ft £ C £ *%fWi £ T SflMUl 7 
[»*3B10] »1©T«I»0»3^ 2-8 Onm 

v&zctzftmtrz m>m 9 1 b«cdb&m r a % $ . 

[MIsJtBll] *2©Tilll»©»3^ 5-1 08n 
[tt«« 1 2 ] #Btt2«B. ij^XW&MBltt 1 2 

[0 00 1 ] 

l^PERM (p r e embossed Rigid 
Magnetic) 7 s A >t4?CCH?£ B 
[0 00 2 ] 



(2) »Bf9-2 9 3 2 3 6 

2 

*Sc»6*SffltcN i -P^ 9*. F£*S#Sfe3 
& 0 3*>K, W«filB»ftiitecT^P^fiS»3ti-C 

[0004] ctiasrata-^-f ^^fcw-rassstt, m 
rt^mt mm^^m? a a $ t > ^ * f 

B> c©>;>^v F#*5>f #-&ci§4S3*i* 

20 [0 00 5] 1*1, C©»;>^^F», F^^tf! 

rOiWf»fcfclW|i#s*-5. 
[0 00 6] *CT\ V>?^v FiiBja/B^ F£ 
U ^ffitn^S^ * K (MR^n F) *W*fla^v 

FiUTffl^t>^a^asa8»^^ F**ffli^nsj: 
^cca-or^io c©«^§g»«^^ Frffli^n^M 

R^y FB, JS*rnlK:*5fr^5#fi3[fi3rofia«a«{fctc 
J:-o"CaiJ*^*4fc*, «*WCCB F^ ^ ^»I*li< 
30 6ifc< OTfcffl^iS^-r, IS F^ 7 *«fltftCc*ttS 

[0 00 7 ] — et±B«BMl^ F«c*fW*lWfHBB 

7? ^«tt*«^3li'4/c««)CC>a^«cI**s»i;6*i-C 

[0 0 0 8 ] «*6i, B*; ^«©»/Wfc*HS»A. 

W*<fc^CCft0. S/Nl:hO*{fc7WJ8*3n4. 
40 [0 0 0 9] ^CC, CODJc^ft^UX F-^^rfflIA4 

^->*JBfiW4Ci3&sai*3*a-Cl»S B 
[0010] S««ffiCCEIO^^->*»J36f C 
<0BPdh»tR*i«1M«fflte*oaE*H!»3ti, ttt^S^ 
B6CfcSlR*ffir^3*irc>aoiigi;iHia^^-> 

F^y^iLriBSO/ci*(CB, COx-^h^v^ 
lol±BIHCCia«8*^aEL/TU*5C i*»6»«Wa»*t^ 
{£jt3ft£o C©*:», F^5^«*Jt«W»<R3e3 



3 

[0 0 1 1 ] £/c, C^fflb/c^Lt, PER 
M(pre embossed Rigid Magn 
e t i c) 7 < tfoStiZmSirf 4 i>mft$ti 

(m&mmm¥£ mr 93-34 1993 

[ 0 0 1 2 ] C<DJ:5fcP ERMrw X^r»* ^X 10 
[0013] 

£>6c4i5l*Ttt, MR^?K*ffll»fc9, PERMf^ 

[0 0 1 4] l/3^0&3^&. »«^^^^©f3«afK* 20 
£9— Jtfr±3 3 6&5*W#!2*r*5. 

[00 151fftto%, PERMf^^ttt, F^ 

^ra±©ra^Baap*^fiRT 5 c t vmm. f 5 ? ^m±<o 
[0016] */c, asasttKoii-ct+^KSiaoc* 

<4>©i«SAai*. 30 
[0 0 1 7 ] MR—* KfcJ:S&sm£r». HttHCc 
J«««lfcMri«tt)10»*^©SlMr * S 

^HcCcoivrSfctf. lGbit/inch 1 ^ 

©]«afffifEe*sesrsfc«)«:tt2 0 oooe («i5 

9kA/m) «±©ffi«**Sjj{»Sr*S. 
[00 18] 3 B£#flJ©MR^s> F#fljC»fe*l 

[0019] JK^ofiSfiBHjotftWtcoc^rtt, &lSffitt 
flMOJEKMSCcXKaK*: 2 0 0 "CKiCcifcT & C <b 

PERMx^X^CcSflj-i-SKra* *«©JUa»©MH 
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[0 02 1] 

B*W«tt«B©*S3&i, 5 0 n m«Tt^^Ci^ 
[0 02 2] Sfc, d>tt< ifc*-#ft-93WIHi!]iAji- 

[0 02 3] CtOA'JfCAIIRBttllMlOWS, 

[0 024]*fc WK^mBttlWR^C o-Pt^ 
^J:t)ft*«^«cw. PtMMieiWUi 
U *<D/SS*8^5 OnmOifiHi-TSt. 150k 

[ 0 0 2 5 ] 3 6K % ^ettSIMOTffl'J&cTii&IS^I* 

[0 02 6 ] 

[0 02 7] S-S\ *«BB*C«5»1 

^f^^^i i cc^-r u z<omgi l 7 t 4X9u. mite 

[0 02 8 ] ±fl&HBf£X1K 1 ICB, ^cr>-iffi(clB^ 
[0 02 9 ] CC!>S«<![)t*»iL-C», ^'^X 

*J. Cft6»R». SI©ffi3Ra#2 nmHT, £H«L 
3Rmax*52 5nmHT-CA5Ci#a*U». i^ffi 
KK»*fT5fc8MC«\ ^ v F<D3LhB* 5 0 n m«T 
CcTtf4^fi****}, *<0<t9ft-Nsr F#±«*3R5E«c 
58*I*r&fc#H3:, Rm a xRtfR a SrCOlii tSC 
i^*"C*4 0 fflb, CC-CS5Siffii«3Ratt, J 

is bo 6 0 lra^sna^&sw^ttSRat?* 

D. Slffi^Rniaxtt, J IS B06 0 ltiSSS 
^^>S^fS3Rma xX$>2> a 



(4) 
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[0 03 0 ] ±ffi£HtttM(2 B, flHRft-^Drttt 

t#£^ Co-Pd*^*fflliSCi#r#S B 
[0 0 3 1 ] CO^Co-Pt^TIt 

ttJ«©^^-» ^9 0 n mHTt*a«^(C, m 
C»»JIMr«#1fttllttT5«:tiff«a3*si 5 OkA/m 10 
H±t*SCi3M«T*S B SIK)^15 0kA/m 

SCi^iJ*^**- fib, Ptft«W*»)*<65 
±«tt#f9&*i&< KZttfrh, PtMI«9 5S 

[0032] ^mmimmz t on*. ±ia^ 

OCC r ^/cC o - P t - C r Co-P 

d-C r»^#«©3ro&^"C*orfe»t>3tcl>. fS 
U CrO*^«tt4 0JH J ?-%«Ti-ra©* i H*L 20 
C> 0 UKCo-Pt-Cr^ril, Pt^l 

6-2 3^26, C r#2 0JH^%«T\ W^Cot 
*>*©#fKlA>. fc*5, ^£ficdW3i*57EKtt, C 
rCOffi, Ta, W. Sifrft-^ttfiU CftfcTC* 

[003 3 ] C©<t5a*««tt»K2ii. K£TT>« 
«tt^W4*^*#3-&* #«tt3t»»±K:i3W3 

PVDg»jl?{cj:otM3n6o 
[0034] CCT\ CO£MBttSI2®IS»5 0 

[003 5 ] "Ttttofe, Pafl^4r->^J15fiS3nfc*« 

fc^-TJ:5Cc. ^H«tt»Bt2^a«lcr>JBtt*»«ce: 40 
[003 6 ] L#>L&#<Ek H^(DX^'^^U>^-C 

a^tt^Ri^e^^^^tii^AW-ra. cost 

A. H3*cSWJ:5fc. *watt«il2±cc»tit3n4 
IHlflMlix 7 ^Jffi^f t ^ffli^Mtc^c^c ceo 
J:5&»^ ^**CC^Lr^* F*»±3ti-4£, 

jhTSJh-r*. tit, c©J:5&x^^>y©W*; 
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6 

[0 03 7 ] CC-C, c<OJ:9ft4«8BtttWfll2±r<D 
GaOOx i;©M0B, £JB»te»JB2©J53jWiE< & 
4gWSicfc4o ^cr, *»lBrtt^K»ttWBI2CD 
J|3?:5 0nin«T«ltS o ^«*fe«R#C©J: 

[0 03 8 ] *fc, wk, ^»tfigJi§2<turco- 
p t %££K*flii>, ^© p t i 6 n^%«± 

SlfDf^Snra^SOnin, M3SL<«15nm~ 
3 5 nmitS©^>. 

[0 03 9 ] ±j£<D$P<, ffiMTJ ^^CCfel^-C, ffi^ 
F£^«»tt»IS<OPa©^^-^>^9 0 nm« 

SBtftsWl 5 0 kA/mJa±r*SCi3W£«r*S. — 

5 0 k A/m«±©«a^3W6ti**BI»tt»il©« 

»i8nm-5 0nm^^ o $/c, «Sv^*F<fc 
^fll8ttttj»»OX^-^>y3&S7 0nmJ£lT"C*5tl^ 
0CBfiBa*35S 16 7k A/mJU±"C* SCi 
So fflBWrtU 67 kA/m«±itta*JW«ttW«© 
J¥3i5ffll* 15nm-35n mt»5. ±»£>MJ¥ tBH 

[0040 ] *«W«C«**2©*Jfi©JglB©fiBI 

[0 04 1] COSS^tw X^ti, R«R©#»ttS« 
l±£^»tt»«2©IBK: 4 ^B«tt»^2©«^ 
£ff A3 tt£fc&©Tft&Ji 3 3&«HW 6*ir »J5K3 ns. 

[0042] ±mm&m& i «c«. *©-£b«:k* 

* ^^1f--#fi#^»j£L.fcEflfl^dr->^SPJSi3 
[0043] C0m&<DttWt Lttt, Jft 1 ©^SfeOffJ 

^■8Bttawi©ffl8*3Wrfiti±r*©r, sou, ^HMtt 

siH&Wttl*. Ifc^ot, 2f^*|£»fifi«iSl 2 tree* 

[0 04 4]±BT»13tt, C©±CCjaW3tt5£« 
^ttiSM2coM^ie^ft^afASci'C, ^S^ttSSM 
2©«a^^l§A3i±^fe©-C^)S ( , 

[0 04 5] CCOjaS^JKJBioaSl^-f X#X!\Z. CO 
Ttt»3©JI3*U 1 0nroJ«Tte*fM3*i, CftteJ: 
^Wh^^m *-'<-^-f b»tt**8c#3*i 

[004 6] Tttfc>%, iaCi^^->3E0JBflE3*ifcSlE 
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[0 04 7] CCT\ TJttJB3©J53**l 1 0 nrofcTF 
[ 0 0 4 8 ] TttkJf 3 t ^fi5tt«Jfi<DMrtia 10 

[0049] L/t^ot, C©C rT*lW13*Jflt»<&*§ 
£tc&i, MB^CmTJ:^^. CCDC r TttlB*Sr2©T 
JW3 4U CCD»2©Ti«W3 i*8Bttt»«l 

ct, c, si, Ge<od>&< tfci^-rn^iottssri 

CDTSWS4 *»W&<D#*Si* LA*. 20 
[0 05 0] C©«t5K:2JB«J36©T*SJB5*KW5 
4. Cr*=E»i-rs»2<DT»»3©ISfltt**. £M 

W«2©«SBtt3*tt»*"f*. C, Si, Geo* 

ft< 4fcivrjhrt»J:!3&4»l <DTit&S4<DT^;U7T 

x^m^, »2©TJM3cc«attfc*HK«*aKtr. 

[0 0 5 1 ] ft * 1 (DTi&M 4(t C, Si, Ge 30 

to-&"C«jatUrfc*tottli. £©m<DT««4<w»3 
fri. 2-8 0nmiTWM$U^ fjfl£>Ti&Ji4 

2 CDTtfiH 3 <D*siitt£+#<c&#ir 4 c i #r * ft 
l>o ^l©TS6I4O)IS^80nm^M5 

[005 2]-^ S2©T113it Cr«« 

4>fiC>. WltfT i 0-2 OMWCiirat 40 

4. CO»2<0TttU13©»S«. 5-108nmit 
2><Dtm&L\*>. 3l2<DTft&B3(DJP3#5 nm*iSt 
*4^CC«, ^«1»il2<0««**+»tC«*3 
£/c, mi OTiftH4 £J?I20T 
mm 3 CD-£Pt# 1 1 0 nm^^JlKTSi, ^EBttlS 
K2±"C©iaCl©xviP*l«< ft 9, *7h<7y&# 

[005 3] C<D£5ftT*tbJf±Ktt, &JRttft«R2 
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[0 0 54] ftte, C©^JSB»ttWlR2 0»3tt, 5 0 
[0 0 5 5 ] ftfc, JW±^^IESiiS»©S*Wft^fi£ 

ftt?ai»t7*)nr 5 cfc o a«unwa»jss;t £ J: 

[0 05 6 ] 

[0057] ft*?, «t©*»« i - i -~mmm i - 1 
4tefmMm$m<Dm$<Dmtx?$>*) , urmi - 1 5 
-sww 1 - 1 7te&mmimm<DP asmmomt^ 

HIK0I2 - 1-IMWI2 -5tt#B*tfM> 

THl»Ccoi>r©j»3<C»«IW"C*f5. - 1 

RW3-3 8W2B«flE©T»Jlte:oc»r©*3©*lt 

[0 05 8] 1 ~ 1 

cc-cftRufcsaa^^^^tt. iyje t j^*^">^ff^3 

[0 05 9 ] c^SteffiM^j AZZftMir&tc&lc 
[0 06 0 ] *-*\ ^5XM?:Ml, CCD^/^^M 

«±cc* h u^^hi^srs. fit, c©*hi/y 

1 y v*«*«W3-tfTiHWU SM^WS^^CiT 

^ ^ ^ ^ jGaasitf 9 c i t?«stfwt * . 

[006 1 1ft*, C<D^5^^:y^X«», 2. 5^ 
>^S-C*D, i*3 2 0 Onm0i*i^ntt«CM3 

7?^Ka3. 2 urn, YvvWv^XA. 8/imT 

[0062] */c. -t^ttv zmwommmmt, m 

2 5 nmJMTtePBB3ftTl>4. 

[0 063 1-eiT, CCDSS±JC, CrTtftB, Co 

[0064] c(DT«ta, ^Htttti*aiRv«flm*» 
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[0 06 5 ] co^^'j>^j8iit m®xDmm4 

*ifc»K4 2K:*tLT, TJM* &Httttffi& SHH 

# C ©JIB K A > 7 -/ > r JfcfiR 34i*<fc5fc&3*ifcfc<E> 

Cti6*IB*^J5RStlfc*«4 2*^l/y h4 3frhWL 

RSnw*. C*l6*fitt, »*»3 5. 3 6. 3 
7. 3 8(cj:orJtffitc«fctir*sO, $9^£-^f5j 

■^13 1 . #2©*^ £^3 2, »30X^5 %m 

Ft«aS*-y» 1-39, 40, 4 1#E«3n* * 
ni^ltSS4 2#S#Sftfc^'Uv F4 3rt*EH 

9. 40, 4i<tLTte, ^n^ft©^r/&j^-f 

**]fiiC*tj£L"C SI 1<DXj**j $m.3 1 «U*C r 

Co 80 P t 2Q Z~Yv h&<D&MimW(m*-9'v K 
m3<DXJ*v&&3 3 6Cfct*7-tf>£-y v F#fliH6 

5 A r ^**At5fc*CD^*Af 4 4 , 4 5, 4 
6, 4 7 3&*Rl*6*l~Cl>&. 

[0067] co<t54^-^snt *-y*Hc 

3fi6 0 0-8 0 0V<Ov-/^^«ffl*iEPftlSti. cn^C 
J:^r5r-y^ F£-rCU* hOHtftS^DS. CCD 
tt«SWSUc<fc^T. «ASftfcAr#xaW:*>ft 

[0068]-^ »3©X'<v£S3 3te|B»-rSS 
«. »«4 23W««3tifc^U9 h4 3*»A-T4IBK: 

amsmmf^t & s nr* , u * r 4 2 #i&A3 

ft, BH^TUfcXA y£^3 3 41XD$1-L^3 4<bQPdi 
OrtjUzfifimtbtiZtj&WmAZtiZ. C©fK*m 
lS3 4^EiC^^/ciC6T, lfi4 2W0a 

3ft£„ 

[0 06 9 ] l^-rnCD^^'^^MCC*Sl^T4>, * 

dry >yfj(D^^>^-0E^B2 E-6 PaOTi 
L/c 0 KDf«i6 0mmr*0, 
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[0 07 0]$/c, CrTW, Co-Pt^iSfig 

[0 07 1 ] C rTMM 
BJS- : 1 0 Onra 

: 2 nm/s e c 
r^3f>H^ : 0. 1 Pa 

co 80 pt J0 ^iittii 

JH^ : 1 5 nm 
10 KJf^KIffi : 2 n m/ sec 
TJU=f>E* : 0. 1 3 P a 

JKJ¥ : 1 0 nm 

jm$J$Xffi : 0 . 5 n m/ sec 
TJl^^Kt) : 0. 5 Pa 

[0 07 2 ] msm 1 - 2 
20 ^mmmmt lxco^p t 20 c r„^wiK*3 6 

«c iriaf < * * *fHH L /Co 
[0 07 3 ] ggKffl 1 ~ 3 

^DnBI£flMI6 UCo 40 PtnCr „£&MH*4 5 

sec bxm^ tfwi/fc. 
[0074] jgnw 1 - 4 

3^SBf4fiJK<b UCo.Pt^Cr „£ftMR*6 0 

30 mcbTMrn.? J A 2 ZftMLtc. 

[0 07 5 ] COi^fcffiKL^Saa^-f X^tcoc* 
ttftHBKbW^Mr -MMr :»BttfL 5 : 

mmmmjin (vsm) -c»jffiLte4c6, i^nfc 

Mr '$=12. 5mA, Hc= 1 5 OkA/m, S" 
-0.8 2t*-)/c 0 

[0 07 6] ^UT, Cft6»»?****tCOLvr, IB 

40 [0 07 7]ftfc tB«W^(CB, H7CC?K-r J^CC. 
MR^5 1?^>-;U KR5 2, 5 3 iC<£ o r±T*r>6 
»*i2Js*iT&*MR'^ F (S*^9 F) COM 
R^v F±te»»3tt;rc-f >#*?w ^-sr F <8E»^ 
?F) 5 4J:0tt*«^ffl5BE«^y FtfflV^fc. C©1® 

smmm^ * fbx 7^-56 ±tc^is^ n, is^w 

a^S[»«^ * FOES h *5 ? 3 . 5 u m, 

h^^^BB2. 5<imT*&& 0 
[0 0 7 8 ] t-^-^A FWttB, 1MH2<DJS«» 
50 fi-#*3»ilK7 m/ s e c riHSeig|J©P8*{cfa»L A: 



(7) 



9-293236 



n 



12 



7 mhz ©jaaa»«#otH**aaser * c 

2 5 d BfcLkTfcS. 

[0 07 9 ] *fc, *7h^^#tttt, [HlDcfc^CCl 
MH z <OH«»fi#S:l2»Cfti±^6 7 MH z 



[0 08 1 ] 
[*l 3 





(nm> 




(dB) 




15 


CO80Pt20 


35.2 




36 


CO64Pt20Cn6 


31.3 


SUMH 1-3 


45 


CoeoPt2oCr20 


28.7 


§*KfflJ1-4 


60 


CO58Pt20Cr22 


23.5 



[0 0 8 2 ]il(c^J:0(c, ^tt&MRo/VStf 

5 o n mMTtztix^&mmm 1 - 1 1 - 3 

CDfifcMTW **fct, 2 5 d B&L±<D\tit)&»*>tis Mm 

Wft*-;<-^F«tt#»e>*i4. cntc*fur, & 20 

[0 0 8 3 ] BS^^Si^K, CfiDSSRW 

[0 0 8 4 ] &±<DCtfrh, P ERMf^ *^0C:foC> 

[008 5] mmmi -s-mmwi -1 4 
m-6 0 nm<om^^cmf&L^tct^mtmmmi - 1 

[0 0 8 6 ] C©<fc5CC^«0fcat»^-r ^^tcoci 

40 

[00 8 7 ] B9*>6to*>*J:5CC, ffl^r^X^Og 
ttfcfe, £Jl$tt?f^<DJ13#2 0nmJ:D»^l5ir 
^SBtt»«©/»S3&«2 0ninJ:0»^«Hrtt, C<D 

W3©*»*«cfforffaBt*Hc3W^s<Sc*. fir, 

/S* 2 0 n mgJgrS H c 6 *l * 0 
[0 08 8 ] CCt, »«^-r^^tc*sW*«*|fiiro 



±tf£SCl*, C©¥«i»PW5 0aW0. 4/umJ^T<t^ 

[0 08 9 ] — ^ aSfrtefcttSfiBES^* F©#±«j&» 

i$^9 0 nmfiffi-C^>0, C©»&, 0. 4 um&±<0 
^ffliHPWfcSgJB-rStett, mmJlifi 1 5 0 kA/mH 

[0 09 0] C©<t5^&B9*I5i, 150k 

nm^5 0 nmr^SCi^W8 0 
[009 1]^^ ^fC^L/c^y F -7 * * 

*>6t>. £HBBilll<DWS«8 nm-5 0 nnuWia 

[0 09 2 ] fc*J. * K©»±«tt«4>-r 

tc*0, iBt*R#, ffl^* F<fcfi^Jl<D*^— 
»7 0nm«TCc&aci3Wfll3tia. »y 
#7 0 nm«TCC&ofc»^ PW50(iO. 3 5/zm 

7 k A/m£Lbi<c-or^aci^vS-c*4. 
[0 09 3 ] 139 1 6 7 kA/mJa±©«« 

*3&i»e>n^JHfiatt«tKOji[3ttl 5nm-35nm 

[0094] Hg%fll 1 - 1 5^3WW 1-17 
^i»«liLrCo. fl Pt 10 Cr 10 ^»E Co 
tjP t 12 C r ls ^rfH*SC>6iCo.,P t 10 Cr u ^ 
£«M<Dl>r*l*»* 2 5 n mrMl/tC 

wi - 1 i^icuxsgm^-f x^tfWLfc. 

[0 09 5 ] CQcfc 5&C{^$gl/ci&fiTW **CCOl> 
MiHc^ke r r J»«iB3e«tt:i oTWSL 

i o iC7^-r 0 



(8) J|$g8¥9-2 93 2 36 

13 14 
[ 0 0 9 6 ] HI 0 &Ct^T<£ 0 CC, Sffi^jH c te^Uffi 

[009 7 ] CCt, ±i$CDAn<, GHfflajHctt, ff£ 
«^©«S£lifl£»9B©*ffl«P W 5 0 t , y F £ 

5^fiffi»^*^-^>^©M*& 1 5 0 kA/raJa 

[0 0 9 8 ] m 1 0*Sat, 150kA/m«lOi 

©»^-ca*. o* o , c o - p t jfko&mmnmmv 
[0 09 9 ] mmmz - i^aswi2-5 

R£ UC o„P 1 1B C r ll ^i*4 0 nm©»3T 

[0100] CO&SfoiimisftlBgi*?'* Z9*C^> 
T v fiSfna^tJf^Mr • 5* (Mr : ABfiMt 5 : 
MVK<Dj*3) , SlKHc, fiB«*fiiJI5ttS-*S 

sjis^a^H' (vsm) T*wmutcttz, ^-rtih 

Mr ^=13raA, Hc-150 kA/m, S* = 
0. 82-Ctbo/c 

[OlOU^lT. C^Mftr-fX^Koi^ ± 

[0102] hWtOisaSM, CrT 

tt©awj£is**B i i sc^-r. 



[ 0 l 0 3 ] 
[«2] 





CrT*feB 
(nm) 


5-f MWfe 
(dB) 


&&0J2-1 


50 


28.3 


&S£0>j2-2 


75 


27.6 


M&052-3 


100 


26.5 


«W!2-4 


no 


25.4 


m»m2-s 


130 


23.0 





CrTltbIS 


CT*feJS 






©J»* 








(nm) 


(nm) 


(dB) 


IUMH3-1 


150 


1 


22.5 




200 


1 


21.6 


£S*fflj3-3 


10 


5 


30.8 




20 


10 


30.6 


IU80IJ2-3 


100 


0 


26.5 



* [0104] s^ft^-r^ct, TttJiowsan 1 o 

nmJMT£3*iTl>*«WI2 - 1 -HSfcfll 2 - 4 <D« 
SVrw*^ 2 5 d BJ&l±©ffl*W#6ti, H/BWfc 
h«Ff*fc#» 6ni) 0 Ctt(t*tLT, Tfl&Ji 
<D«S#1 3 0nmi»<&3titeSHH«2 -5 ©18* 
f^^tB, m**t2 5dB&THoT*5 0, 

[0105] H 1 1 5 Cc, C©HBl 

W2 -5 ^rtt, 8Sl^-;F#h7^4) 
10 6«^n/c£#CC «#»ffl3&s^:#<, ft#(Dl/*^0 

[0 10 6]H±OCi*€>, PERMf^X^mi 

Cctt, T»Ji©»3*l 1 0nm«T£-T 

[0107] HKg!l 3 - 1 ~~mWl&}3 - 4 

j: o a 2 ©TfWBaw»«E s tifc 2 jb*«©tjw* 

20 i1-BSIDi«2- l tigarcurfflSi^-f ***fHKU 

[0 1 09] Httt©«©|SS*, CrT 

iffiilCD^$££fcCC^3tc^-ro Sfc, C(D*3tctt5fe 

cc^LfcSiiW2-3©iis*feflf-a-r7sr. *7 

h ^ * *«te©«J5e*SS*BI 1 2 tc^T 0 
[0110] 
30 [«3 3 



[0 1 1 1 ] HaiC^TJ^Ct. Hl©Tft&Hi^2CD 50 TtfiJI^fctf/dlS^ 1 1 0 n mJ£TF©Jg«W 3 - 



(9) 



9-293236 



15 

3, 99RM3 - 4&vmM2 - ZVWMr i 
2 5dB«±©aa#»6*v 

#tt*W 6*1-5. CtitcWLr. T«HB©/S3#1 1 0 
nmJ:9»<fcSftfcJWW3-l. *»«3-2©» 

[0 l l 2 ] Sfc, H l 2^6to*^i: i 5K: % c©SBK 

coi 13] a±.oc±frt>. Tmm*2mMf&t?z> 

m&fc&. Tl&mom S« h-£;U"C 1 1 0nmJ£TF£ 

co 1 1 4] hj^w3 - 5 -mmms -20 
sbiwji - 1 tm&<DJi*~>vmaim&2tifcm9 

1. 2mmC0jj< ! J^U^ ^ >S*S^g±iC. *-r*v*y> 
#£teJ:»K SH*fl=-C, 9 4-5*1 OTtt 

ISffCr ±D&&#2<DT»JB*0tRCfc. WKDT 



16 



10 



tc. mi<ortbm<om 3**314, 3t5(c*vr«fc5ccx{b 

^2<DTitWl<Dil3«l OOnra (^lfct&J3-5 
-WRW3-1 2) *fcW3 0nm (HiSI3- 1 3- 
gSHW3-2 0) Ccs»ebfc. > 



20 



; j£%4 SOW 
/SJIjIK : 0 . 4 7 n m/ sec 
»2©T»IB©«W*fl 1 
f-y? h : iC&6 -Y>^CDC r h 
SAH^ : ittffi3 0 0W 
gfiffi&ffi : 2 n m/ sec 

CCD^2cDT*a±CC, X/^ £'J>^ffiKJ: 
0, Co 70 Pt lI Cr 18 J:»3^^if4«M2 4n 

JJt*fl=tt f 3~C£>£ 0 
[01161 £R^?Htotinftft 

h : SLS6 A>7-<DC o 70 P t T1 C r„64* 

SA^J : &WL 3 5 0W 
J&Kilg : 2 n m/ s e c 

[0117] 
[«4 3 



[0118] 





S2<Z>TlfeB(Cr)=100nm 


m 1 <DT*fe®OKJ5 
(nm) 


(Oe) 


WBMM3-5 


0 


1750 


WRW3-6 


2 


1760 




3 


1850 


gUfcfll3-8 


5 


2000 


3&R0J3-9 


10 


2100 


*»#J3-10 


20 


2130 


SUWM3-11 


30 


2150 




40 (iMitfft) 


21 SO 






2 <DT±k®(Cr)=30nm 


(nm) 


<oe) 




0 


1250 


HSS«13-14 


2 


1450 


IMJMH3-15 


3 


1900 


Xttffl3-16 


5 


2150 




10 


2200 


1^053-18 


40 


2250 


SK013-19 


80 


2400 


§IKWl3-20 


90 <BM*a*ft) 


2450 



CIO) 

17 

[0119] *4, ^scc^-r^^jc, m 1 OTttJt* * 

RW&SUWI3 - - 1 2SK«»W3 - 1 

*KWTl»tt^3IRW3 - 5^§t#J3 - 1 3 0)88^ 

[0 12 0] c©Ct^6. ^KfiSttWKoTWJCcC r 
«fc9&**2©T*M*RW, S&5c*<DTfflUCc*-# 

£?g < »*. 6&JRattWROffiBBA« ** S * * ± 

t?W jftt 1 * 5Ci -o /Co 10 

[0 12 1] L^U »l©TJM*Rtftt. *©« 

[0 12 2] a5{c*vrj:5K:, gll<DTtft®<D 
J?;*£8 0 rLmJ;9J?<T££, #2 <£>TifeJi©/¥i* * 
3 0 nro&Jfc««»< L/cf»^T fcM»W**l#*CT L 
20 o * 



1-293236 
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[0123] C<D«fc5CC, m©TWUl©JS3ra\ ^ 
[0 124] gg*fll3-2 1^^)3-3 6 



S«£LTJ?30. 8 9 9mmO#7^Ifi4fflt»SC 

i«w**ifc« 3-5 -mmm 3 - 2 0 t mute lt, 
m 1 ©t»»©«3 iswBsiT* * * * *fT*l L 

/c 0 CCt, HKW3-2 1-HMM3-2 8"Ctif2 
<DTtt&®©Jt;*£ 1 0 0nmCC@5£U *K«3 -2 9 
— SHR« 3-36 "C«3I 2 ©TflWB<£>«3 * 3 0 n m CC 
@S L/c 

[0125] flail/ fcfflESt^-f x^tco^r, 
6, ^7cc*r-s\ 

[0126] 
[«6] 



[0127] 





m 2 fl>T*BlH(Cr)=1 OOnm 


(nm) 


(Oe) 


iu*«3-2i 


0 


1600 


JUR013-22 


2 


1610 


MMK3-23 


3 


1700 




5 


1900 




10 


2000 


Se»«fl3-26 


30 


2050 


HSI^J3-27 


40 


2100 


JUM3-28 


60 


2100 


^ [f|7] 




SI 2 CDT*H(Cr)=30nm 


m 1 ©t*jiobw 

(nm) 


(Oe) 




0 


1200 


H»fl)3-30 


2 


1400 


JUM93-31 


3 


1800 


MKW3-32 


5 


2000 


ISKW13-33 


10 


2100 


£S*fll3-34 


40 


2150 


SIJMH3-35 


80 


2300 


MMI3-36 


90 iBtlttfiti) 


2300 



[0128] me, «7fc^-r<t j 5tc WKDrmm * 
R^ftj»«3 - 2 2 -mmm 3-28 210x1(1013 - 
3 0 -mmm3 - 3 6 ©oa-f * * ^-c«, m 1 ©t» 

Jl*KWTC>ttl>Jg»W3-2 1 JkWmiW 3 - 2 9 CD 
[0129] CCDC<b^e>, IfiiUt^^XSfi^ffl 



50 



Offifig^i* if A 3 S ±-CW$V ftiCiAito*>^ /c c 
[0 130] 1^1, C<D»£Ccfc#l©TiM*«W 



9-293236 
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Xh. *0»3*«2nmJ:f)»(r^ < «tt*«rH«cfi| 

[0131] S7tC7n-TJ:5Jc, £ 1 <DTtft@£> 
*S*80nmJ;0f<t6i, fg2(DTifllliCD/¥i*£ 
3 0 nro£ ]£««»< fcJR»Jtfft#£CT 0 

[0 13 2] COCt*^ #^*S«4flH»4»£K: 



20 



* [0133] jgjSfffl 3-37, - 3 8 

[0 13 4] fPKLfcOa^-f ^^tco^r, ffiffi^^r 

[0135] 
[*83 





sg i <DTmm<D*tn 


(Oe) 


9UM13-37 


Si 


1950 


XStffl3-38 


Ge 


1900 



[0 1 3 6 ] gt8CC^-ri;Mc, SiiDttSSriOT 
BW*K6^cl61iW3-3 7©««f s -f^^, Ge£K) 
fc-SfH 1 ©TMUB*KW/c20ftW 3-38 ©SSm^ -r * 

[0137] t<DCtiPh, S i Jr9fc5»l©Ttft 

assays eti^ci^-.^ 

[0138] 

?m&m^&tfi&?Z>C±&X$*> 0 Sfc. #fc, &JS 



2£ 



20 



30 



[Si ] *«B*3««UteSBWl7 s ^^^©l«W6«** 
[H3 3 ^^^^'J^yffifci^rBfltSJhfc^BllBtt^ 



[04] ^awijafflLz/cssM^-fX^offiowi^-r 

[07] -f>m-f^?FtiMW^?FiU M 

[08] ^JS^tt^CD^^^^S^SK^^x^ 
[09] ^M?Stt^C[)/S$ < b«^Hc©g8eS^'r 
[010] Co-Pt-Cr^MiOPtMi<b 

[0ii] mmmm<Drmm^mmcm^7 : ^ *?<d, 

[012] 2JW»rtt<0T»JB*RWfcBBa^'f ^^©. 

f^ * ^»tt**-r»ttH-c**. 

1 2 $mm&mm. 3 »2©Ttt 

ji, 4 mioTrnm 



[0i ] 



121 



[03] 



[04] 





-9 rp 

(12) $£gfH*9 - 2 9 3 2 3 6 



[H5] [H6] [H7] 




[ill] 




h^£ttf>#6<D(EfiX (urn) 
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